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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a crystal of 
nitride of group III having a practical side for 
manufacturing a device such as a high-performance light 
emitting diode, LD, etc., and provide both a method and 
an apparatus for crystal growth, capable of growing the 
crystal of nitride of group III. 
SOLUTION: In this crystal growing apparatus for 
subjecting crystal of nitride of group III to crystal growth 
by using at least a flux (e.g. metal Na or a compound 
containing Na), a metal of group III (e.g. Ga (gallium)) and 
nitrogen or a nitrogen-containing compound, a region 
102 for crystal growth of the crystal of nitride of group 
III (e.g. GaN crystal) is separated from regions 103 and 
108 to which a metal of group III (e.g. gallium) and 
nitrogen (N) or a nitrogen (N)-containing compound are 
supplied in a reaction container whose temperature and 
pressure are controlled. 
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So 

[0 0 4 1] H2®ea«fi«Hli:«t^Tt, S 
iS§§§ 1 0 1 (^tc£Sfi)cSS§6 1 0 2<Di&S.t, ^Mtt 
l&gl O3©Illflfe&M(01J*{4\ GaW'J->W)l 0 
4 ^Bf a. &ftTt^«*oiB«i: *tt«oiafitSM«pir 
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%ct&°imt%%&?\c imm^mi io, in) 
tfmft>nx^% 0 cct\ ham^md i o, i i n 

KiSSfll 0 1 (DftfflVTmcixLmLT^ZT&t 
1 1 0 t. S^gff 1 0 1 llUCWglHcliBLT 

-*-i 10, l l Hi, rStftJWJg^Wl;:.*: 

^S^l 1 0 3 ©I I Ii£&S(#iJ;Ui\ G a Mfl) •> 

a)) i o 4bWz.c>tix^zffim<DU&tziiM.<oug. 

[0 0 4 2] COJ^IC, BI2<Dl3ilj£g£Bt>. 01 
©*§ B B B $fiSB£P«H<:, 'P&<£t>77yZMmz. 
tf, &HNa&S^ttNa*^trtfc£*B)£IIIiie&Ji 
mz-lf, G a (#U*A))fc3JRfcSlr*ttgilS*S€rtt: 
£tofc*ffl<^Tl 1 l&g{b»£ B B B £*S B B B J&i£-e3 t><D 
T-feoT, ^£Efifctfil3J®2tt3£JS:gfSl 0 irt 
T\ IlM<b«3 B B B (0iJ;U4"G a NIS B B B )^ B B B ^*^ 

4*n*iB«(i 02)t, um&mwmf. caw 

U*A))fc3iB(N)fc5^ttgili(N)*£&{fc£toi:tf 
«*&$n§nRi^(1 0 3. 1 0 8)fc!b<#ttStt-CV3o 20 
f LT< C©5f&8«l 0 lCtt, '>£< i: fe$g B B B fi)tS 
tfftSti*«*( l o 2)*-&A,7£»«*ffi6®ia8fc:»J 
8PT?*SJ:54»III(1 1 0, 1 1 l)#MtetiTV 

5 0 s&t, s*s§«i o i ft*&M<ommEtncm® 

T't§il(10 8, 1 0 9)fc£flfS*lTVSo 
[00 4 3] fcC3T\ H2©^ B B B ^cS^H7:-a, SfS 

SHI 0 lteitTFapt-^-l 1 0, fiJgRh-^-1 
1 i*ffl3<k?»i:*WgS8l l 2*^6Jci8tt6n, 

fflij^fgi 1 2£Ti$fc-£-i l o. iigpt-^-i l 
1 iiWcfiB/rgim i 5*W5nT^5. 30 
[0 0 4 4] gfc, £1W 1 0 3*>«fctfgJIStl8&S 
1 0 8tt, fcfclc, 1 2*JtiILT£J&8S 

1 0 1 rttMoTl^o 

[00 4 5] S£tC, 02CD^ B B B $figBTii. fc-* 
-110, 11 lfcJ:tfWfJ»ttl 1 5**ttfW«8NHl 
1 2fcEffc8f8l 0 1 £:©P«fl<DM8fC. ffit«#XE 

(«*. ar, rn.ms.li) z mi & c t tmm t & § * r> c , 
ftiHttSBi 1 4*<KB*nTi^s 0 -rat)^, 312© 

A'XTOf 1 1 3{4M|iJgg§l 1 2 ©WSJ: 9, 40 
gil 1 2kS*SS88l 0 1 ^©FaicRI-f SJ^K^B 

[0 0 4 6] H2CD^©^ B B B ^SSBT'«, gjSSS 

i o i <Dftmicmm%5 1 1 2awe>tu mhssi 
1 2 tea, sfssssi o i fccDmmK.t>t<Dm&.%ffi'p 

$ 5 ©fc&g&EftCtfX (0J* f£g|g) #9 A £ ft 5 
©T\ Sf&Sisl 0 1 ©rtfflJ^WI^E;^*, III& 
SflMttAtfjftft-f 5 fe*6»Cj&Bas*ffi* f: *«E £ 

tcj:^ Sl&gfgl 0 1KI4, IJEtetfEjRStvf. S 50 
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niisggi 1 2to^Tii, mm&i 1 2i:Ta? 

fc-2-l 1 0, fflljgflt:-*- l l l fcOIBKttBHKrt* 
l l 5W6tiT^:ttJ:9, i»&1*fe«M8gjK 

?nf, n i&gibm*siitf $s-f sfcfcfc&g&g* 
e^i t mmm<DEti t asie t ©mek»* o skes 
fcit**«LTi^n{f^i\ gisfna\ 0i©gB*n 
sts^fii o i a, wommweLtomfiiz 

»E1£££fSS§§l 0 1 tmm^l 1 2 i: 
[0 0 4 7] c©J:?fc:, 0 2 ©ISSjSSISIBfcfe^T 
t*3KM£<DMEifi&K&W*(.nW8MLl 1 2)£, II 
Sill o i)ttf»i«hT^5cticioT, iSfiffl 

[0 0 4 8] -f£fr^ 02©«j£©*g B B B )&SigB-C i 

a, M»g«i 1 2 tTaisfc— ^— 1 1 o. iigpt-^ 

-111 t<Dffl\ZU«imtt 1 1 5A^JP.nT^5C4: 
tcit), T8Bfc-*-l l 0, fJgi5t:-^-l 1 Hc<t 

2 0>*j£0l3£j£5tt1|-?& 10, 111 

fecttfW^Wl 1 5^trMilSi§l 1 2 fcaSSSI l 

0 l i:cDPdl£0^«(c, ffi*o#XE*(«IAtf. S^** 
XEW^Mt^Ct^BJ^ta^i^t. lg2©#X 
(K»«(SiS(KIMF) l l 3fcit>*E^SiJffl)SMl 1 4tf 

iSHsnTi/^iittcj:*), sjssisi o iftsmmm 

[0 0 4 9] Sfc, 02©*S B B B fi)tSSSlc43(/^Ta, II 
l)Kg{b^ B B B ^ft-r^fc46lc^Sag^E^ i:A^ 
Efc©MEtf£i;*SI8(*Ml!l£Sl l 2)t, IIIKS 

1 o i)t*^*snTi^«:i:ic«toT, SiSS«© 
nxh*»a.3<:fctfBj!i6fcfcSo -ra^^, iiiks 

f bM A<tS AiX ft-T Sigjg K * 5 SJiSSiloaBWfc 14, * 

[00 5 0] ^(C, 01 £3 ^{402 OlS£j£5aEH« 
m^X 1 1 l2SS{b^ B B B ^ B B B ^cfi?-a:3ft73 tOlr^T 

mwtZo iii^g{b^ B B B (mac a N^ B B B )^ig B B B 

^HftiBN a^i^UN a *ttfft^J), III«£#JS 
VDX&Zx, 

[0 0 5 1 ] 0 1 fe3^{40 2<D^ B B B fi)tfiSSr-t4, fi 

fssig i o i rttc^sstg i o z«KnT«o, ^ 
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V], fltftSfsl 0 2(tyc«, 03^T J^tC, -gfl© 

^s^- h y 9io 1 2 o £ 1 1 m&m(m?Liz&m#v v 
a) 1 2 1 ttfXoT^s, conaiif. smm&s i 

rtfcuxu g£§g§ i o i ft%mm<Dmmi&iK? 

§o ^LT, tafSMfSC 1 1 0. 1 1 DtAoTgfiaS 

ii i o i oias*ni»is{t«io«8S^j«5-r*iafis 

K^TIlI$g{b»£ B B B (0J*t±*G a N) 1 1 6©$g 10 

[0 0 5 2] £©|B» fiJ&Sffil 0 1 ft©gfgffifi, II 
l&SlbMSH l l 6 OfiEftjbWf 5 i: & £«'> 
U ££$88 1 0 l rt©SjRE2j«»'>-r*©T\ £© 

1 0 1 ft(DmmB1l<Dtfi'PZPi±L, 
1 0 1 rt©gJREfl#ttKHH:--£©fc©i:4SJ:5» 
EA»JtP»ll 1 0 9 (cJ;oTS«tt*&W 1 

0 8*^SJgSfe{iSjR*#Cy{t^**fitt?g«l 0 1 

mcmxtZo sxtt&tn o 8frp>mm& 

5 Cfcfc «):!), Kftgffil 0 1 rt©gStE7j£$iJ 

ip-t*. cntit), gisssi 0 1 ft<Dm.m&-h*n 
£«£-£©«,©£«# u ftttttc 1 1 iaoifbimea 

1 1 6©/j£g£!^tf£tf3C£tfBJtgfcftSo $ fc, g 
£§88 1 0 1 fit, ££S{tt*S1f 1 0 3 fy£> 1 1 Itt&JKM 

oT, 1 1 lK§g<bWISS(«l*tf G a Nfc!i B B B )£A# < fig 

[0 0 5 3] l5ttCa/(Na+Ca)CJtnGaN 
firiWftfoSG a/N©lfl«*» gJSS8Sl 0 1 F*g©g 30 

/NtfUTk: "1" fc*S<fc5£» G a l 0 

ft^ *«wea, in«fflBfcSjR*fcttssi*^ 

[0 0 5 4] «fc»)£{*WK:, 0!l*aH2GfoM£itA 

rawr s. g*sg«i o i rt»c»H*nri^*fi§ 40 

*^(s*ffy*20a«A*l&ftT^*. Illffi 
#S^tt^-rsfc46(D^RmSi 0 3©ftgR{;:(i, 11 
I^IK^M^UfA) 1 0 4#Att6>tiT*5^ C<D 
^JlftSSIg 1 0 3 ©±JSO*nE«IB 1 0 6 K«fc 0 , 

m&w 1 0 3 rttfaoEsn-r^js** >j 7A104 ##t& 

5JfiEi:&oTi/^ 0 £fc, ££$881 0 i©rt8Mctt, 

gfgm&t 1 0 8^VEtswtmm 1 0 9*jIlt. 

8*#*nE£nTfl^pJ&li:ftoTV*. l2Cg a B B l 50 
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fiSBT'tt, W8JS881 1 2fc£t5S«l 0 1 

i:©ll8©f»«tt, »2©#*0^(0J*tfatJI£0«&S) 
l l 3feJ:tfE*»J»SBl 1 4t«toTiniE*ti5. 

c©k. gfssii 1 0 1 rtt, n«y^n 1 1 2 tgjss 
hi 0 1 fc©n©mi&. ms.mmi 0 6t&z&m& 

SS^i 0 3rtfc©3o©«*©#;*Eaii»Hi;B3j 

[0 0 5 5] C©#flT\ T»k— 1 1 0 43«fctfffll 

a$t-*-i 1 ic«t»), fitsssi 0 irt©iajt*n 

SSt§o £©£££>. ±SELfc30©««©*XE* 
tt«arai;E*i:4*J:5lc»JIP«nTlf^*. c©Ca 
N©^ B B B ^fiA«-r?.*T'ti, &JR$teSl 0 

1 0 5*^*JS*U^A 1 0 A&fiffL&^&olCy & 
1 0 3±»<p6©*Xffi*jWWW*nTlf^*. 

[0 0 5 6] G a NtSS 1 1 6©/£B#IIflii&L-fc 

mat. ^js^ssb 1 o 3 ©ft 1 o 5 fr&Mitfy ">a 

1 0 4tfjrFT*J:3fc, &S0U&tn 0 3±aW»6© 
fiXEtimmZft, gXttteSl 0 8£>ILT 

E*#J»»H 1 0 9 led: DKf&gtt 1 0 1 rttcirat>£S 

1 0 2C^TG a NISA 1 1 6©J*fi#*RTSo C 
©P^, b-^-1 l 0 45«fctfffl!SBfc-*-l 1 1KJ:») 
filcS^gi 1 0 2 rt©iSg«fiJSS$ns 0 

[0 0 5 7] C©i9tC, *a«flT?tt, £fS8ttl 0 1 

Tfc 0 , II I^{Ht*£fi&|gAj*ft£-*« fei6fcg*S 
S2S 1 0 1 ©ng|5^P.g^S§§ 1 0 1 rttcS^tfcfiS 

1 0 1 ©n»*^fi*SSiS 1 0 1 rtfcgiRSfcttg** 
^b^^AtSC^lciO, HiaSBftMMaA© 

mmtprnfiu ri&8& i o i pw&asm&m'pLx 

gfsstgi o i rt©gjRa*«c-s©t©c»jii 
fscfc^piflikftSo *fc> fitiMi o i©waw» 
fcgjssai i o i rtk:a*sfcttaiR*^tr{t^«*si 

A-r«¥®tt» 01, H2©WPtt, g*tt^l0 8 
*<fctfE*»JWSH 1 0 9T**«„ 
[0 0 5 8] gfS^ti 1 0 1 rtt, 

0, g*fi$S l 0 l rttcSJRSfctta**^ty{t^«i* 
aiALTII I^b^ B B B ^IS B B B fi)tS$-li-S =fc o C*t> 
TfeO, c©^, 1 1 iKSfttottffl©;*:* 
Sfc46tc, III)Kg{b^ B B B ©^ B B B fi!cSmc, ?aic, I 

iifii&)B*ia(nj*B&-rs«t5tc!a:oTi/^s. mseg^b 
WBA©lfiaj£fti9ic« ^?»tc. lllfliftil«iBjhMlD 

tscfctj:^ maiai{t*tsa©**«***<"r 

¥®tt» 01, 02©0iJT*tt, ^JldUgfifl 0 3«<tCf 
AQESS 1 0 6T-&£o 
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[0059] *i/r. *«wet4. ium&mtmmn 
rcitmmz-SMtsm t (Ditm^-^cum lx, in 

[0 0 6 0] H6B*SmiCffi«ISAAftSElO 
«IO«|j««l**"rBI(KiBBD-e**. 4*, 06O0JT' 
tt, S*Wft«j«i:LT. B20ttAA«ftllO«jC« 

[00 6 1] 06 ©ilSajtfJftStHffi, 102 10 

tti&w i o 3 <D£ja#u ->Aio4 *<»-r ssi*©rtg 

[0 0 6 2] 01 ££lHi02©|g B B B /£figl-rii, $ 
ftSUl 0 2©«KtiXr>'UXt s $.»), 7.x> 
W^<DttK©&Slttl(eS l 0 3 ortStit»&J8*r»J -7 
3<DT*, $ftS§§ 10 2. ftiRIKm 10 3© 

fctt, »B**ns4j**wc»ai. ssA-r*#, 03 

©S^SSiT-lt «££8§1 0 2 0*Ml*-*^4: 20 
U Sfc, 0 3<Dfamat-v'r>imi 1 

[0 0 6 3] iioiatc, H6 0teSj«S«Hlc«J:oT 

tfts 0 

[0 0 6 4] ftfc, ±a©ffllT'tt, tfg£88 10 2ti 

*7*flft\ ^S^ISt l 0 3 \c-v>nm 117** 30 

ntfc#, i o 2 &jK$£jg i o 3 © 
r*iiwwias«j:tf*n6<!)^ja»c»a. SAtft 
[0065] aw-rntf, nfifcs-rsfflw^js^fej: 

Itt-neo&MSfcSHi. SALfti^sftTiffrftT^ 

tu£&i\> -fft*?^ 01 $-s^«0 2©^B5csgH 

[0 0 6 6] ^LT, *38W-ett, ±34Lfc<Sa*fi^ 

[0 0 6 7] H7tt*IEWK:«5*l9{*7 f /WX©fl!iS 
Wt*ttt?3bSo ftfc\ H7©«TH:, ##ftf/W 

Bi«ftS«^lIIIIiS{tmiA«ffll^n9fG a NSffi 50 
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7 0 1 lt> nSA 1 GaN^77 KH7 0 2, nIG 
aNAVKi7 0 3, InCaN MQW(MlfW 
P)SttJi7 0 4. pmC a N*V K*7 0 5, p^A 
1 CaN^7'yKi7 0 6, piGaN3>^^H7 
0 7 *m^ B B B i£fi£ftT^6o o ©JSgJ«S£8; t L 
Tti, MOVPE (fftt&fttttBtfg) fil^MBE 

[0 0 6 8]^T% GaN, AlGaN, InGaN 
<DttJHI 7 0 1 -7 0 7 <D±MK D v SWKftAU 
S i Otimm 0 8Z=»*t h®t&<D&KfflVLrc 
ttMrt?»*U ±TO<fct>*Tg|5tc, pffl0*-5v 
^tiAu/Ni 7 0 9t5i;d : nl*-5'^iiAl 
/111 \ 0«£LT. |7Cfil*L'-f«i 

[0 0 6 9] COilMWcU— lf<OpfliJ*-5'y*mffiA 
u/N i 7 0 9fcJ:tf n{M*-~-y^m*lA 1 /T i 7 

[0070] cofiitu- iftt, *awom«iSfb 

MBS (G a N&g) £g*&7 0 1 tTffl^Tl^/c 

ttfr-D&mttKD&OtHiX^Zo &tz, GaNM7 
0 1 ItnMX&ZCtfrZ. S«7 0 1 \cm&mM7 1 

tf&<, (S3XKb*05i:t^pJ^tft5 o Mfc, ft 

&&n%mz&fflvB&.t zct tmm t*t*>* 

[0 0 7 1] $fc, H8tt:«Wfc**¥*f*7 , >VfX 
<Dffi<D«<««l**-rHt?fe5o ftfc\ H8<0«lJTtt, ¥ 

^7>#£LT«$£nTl^3o 08*#Sg-f5i:, 
fiftf/Wxa, ±$Lfci9ftft#Ti3 B B B /dift£-& 

1 1 IflHS-f fc«B«gffi*ffll, >fe G a NS«8 0 1 ±fc, A 
lN^/18 0 2, GaN/^7ri8 0 3, A 1 G a 
NTa5^iSl8 0 4. GaNft^;H8 0 5, A 1 G 
aNPSg^8 0 6, n-GaN3^^H8 0 7A'« 
3MSfidtg*ftTV5. i:cD^ B B a fi)cS73SiltT«, M 
OVPE (Wa^ilMfflfiicfi) S^MBE (i^Fttxlf 
ft^©»^ B B B fi)t*73a*ffl^5Ci:^T'# 

[0072] %\>x\ m^ftmmto zva&fmrc 

08Ktt^bTI/>ftl/>AV '>4<ttGaNft* 
/HSOS^iti'vfy^LTfeO, AlGaNTgP 
^g^8 0 4$T'#g&£ftTl>5„ y-hfl@8 0 8ti 
A 1 G a N±gPP$gg8 0 6tSLT*it). Au/Ni 
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-XWI8 0 8 t KU-T ym&8 0 9 tin -G a Nn> 
**Hi8 0 7i:SL.T*5»>, A 1 /T i 

[0 0 7 3] £cDJ:9ftT7VrxJg3rt\ ^-h**l8 
0 8£y-h«JE£EMin"f SCiT, GaNf+*;H 
8 0 5tCZl#^m?#XtfS§£-f§ 0 COtfJBT*, V- 
XttH8 09t KW>tt<S8 1 OfcOUBKiy— XKU 

[0 0 7 4] 08<D«fi!c#iJT-tt, G a Nft*;H8 0 10 
5£±g|5, TSROA 1 G a NBMJI8 0 6, 8 0 4 
A,/£^/I/'srDfl|Jfi*ftbTl/^A^ ±SW5A 1 G a 
NRS£8 0 6 4W'vrnttJfiT?fc*&preE 
T*fc3 0 tfc* f**/H8 0 5 tLTtiG a N«*ffl 

ifcfttf, InGaN, Al InGa NUT'fejSJS 

RTttT&So £fc> n^^M8 0 7 tLTn-Ga 
NJffcffll^TVStf, A 1 G a N|^i£jl8 0 6£n-A 

[0 0 7 5] Zbk, *56Wtt, i8or^t?fx 20 

a I/SWIM** h^y^x^fn^^-^h^y 

[0 0 7 6] 

«ft*#S$T\ *#<tfgS-&S<:fcffnreii:ft.5o 
Lfrfe, flfflttft***0IIl8i2<t«^S(att):&, 30 
a 1 J^S 2 Ofi£*g«j<D«t 3 ft«SftftI*l£*gS C £ ft 

B B B $ftT*lift^coT\ flMHStifc 1 1 [flcSfHMMMcd' 
[0 0 7 7] «ffc, !»*«8lE«©KWtJ:ntf^ III 

to«Etf^i:*»«k, iii«s{b«j^fiEfi-rsfci6 
1 1 iftgfkitjjwissjss'r ssstcft ss*sg«©«« 

fc it, * OKftga® rtfflMs «fc tWUMfr e» GMVEJi * 
f->UX3M)HRWft#fn?t», «j?*SP<-rSCfc^ 

[0 0 7 8] *fc, M#E9iE«®f&WfcJ:fttf, 
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t&ct imm tit*), fin AAftUHloJMMMb^te 
tft3o J:DHl<D(63XMttfll3iT<t 

[0 0 7 9] 11*81 offi«o«wc<fcntf» R 

£ ft t) . «^jsft 1 1 mmitmz&zmm * z t m 
mutts,, 

[0080] tfc. tmmi HB«oawK<tntf, m 
$m i nmmxm 3 oir^-r ti**-atfi«flMsaaa^ 

^ffl^Tlii)Kg{l:^ B B B ^ B B B fi)cfi-ri»i: £T\ ¥ 

[00 8 1] 1 2fE«©S9ifc«fcntf, IS 

#St 1 1 IS«©IlI^k!t?J*g B B B ^ffl^T*«{*T/W 

es^Rs^ftv^iaiiftisfiTfto, con 

I0UBfbM«fflV>T. f'WX*faiU *SW4, III 
]K£fb»©^*ggiSfifll©^£LTffl^T, MHtt 

[0082] src. sragi 3a2*oawK«tnff, n 
*a 1 1 iffitDummm&gkzm^-cytT'Ux* 

ffUnct-P, latt^ft7tx/WX^nXHT« 

[0083] n&gi 4E*o«wt«tntf, w 

llStt©l5*OIII«Sft«Jliaft*ffl^T* ; F7 ? 
[0ffiOS#ftl5iW] 

[0 1 ] *f8fl^tc^i»S3 B B B filtS^S©«^J^S-rglT 
[0 2 ] *^tc^i$g B B B fiES^B<Dftb©^fiJ^-r 

[03] *%w<D&&&&*&zmw?zrcsb<DmT*& 

[04] *5fWO«g l B .^fi^ffi^lttW-r5fci6O0Tfe 

§0 

[05] G a/(Na+G a)tJ*t4G a Nffl/jTfftfc) 
^Ga/NO« fi*JaS»rtOaj|Sffi*Ja*/^^ 
-^tLT^Lft0T*feSo 

[0 6 ] *nwic&zi&F a &&mm(Dimffif$.mz*? 
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0T S &5 O 


* 


1 1 7 




[0 7] *«flCR5*Wtf/W7 Otr'WX) O 


1 2 0 






1 2 1 




[08] *S 




7 0 1 


niG a Ng& 




7 0 2 


ngiA 1 G a N^7-y KJf 


[09] fi£*a«}E*?nTt^U— «f^*-K** 


7 0 3 


nSGaN^Fl 






7 0 4 


I n G a N MQW(£Ma?#F)r£14 




m 




1 0 1 




7 0 5 


pSG a N*V FH 


1 0 2 


$fi£§§ 10 


7 0 6 


pSA 1 G aN^77 KJI 


1 0 3 




7 0 7 


pSIC a Nay^i'H 


1 0 4 


\UHfM 


7 0 8 


s i Oztotm 


1 0 5 




7 0 9 




1 0 6 




7 1 0 




1 0 7 




8 0 1 


G a NI«± 


1 0 8 




8 0 2 


a i Nieaue 


1 0 9 




8 0 3 


G a N/W77/1 


1 1 0 


TStft:-*- 


8 0 4 


A 1 G a N ToBJSitJf 


1 1 1 


ffliJglSfc-*- 


8 0 5 


G a N*-**;WI 


1 1 2 


W»g§§ 20 


8 0 6 


A 1 G a NBSJB 


1 1 3 


^2«S*^S 


8 0 7 


n-G a Nny^^H 


1 1 4 




8 0 8 




1 1 5 




8 0 8 




1 1 6 




8 0 9 
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